Abnormal brain energy metabolism shown by in vivo phosphorus magnetic resonance spectroscopy in patients with chronic liver disease.
We used phosphorus magnetic resonance spectroscopy (31P-MRS) to assess in vivo the brain bioenergetics of 28 patients with liver cirrhosis. Seven had clinical hepatic encephalopathy (HE), nine hepatocellular carcinoma. 31P-MRS was performed by the DRESS localisation technique on occipital lobes. Brain phosphocreatine was significantly reduced in patients with or without overt HE, and inorganic phosphate was increased in both groups of patients. The cytosolic phosphorylation potential (PP), the relative rate of oxidative metabolism and the regulatory [ADP] were all abnormal. Brain PP was inversely correlated with serum ammonia concentration only in patients without liver cancer. The degree of bioenergetic failure was significantly higher in the presence of overt encephalopathy. We conclude that patients with liver cirrhosis had a derangement of brain energy metabolism, and that 31P-MRS offers a non-invasive method for investigating the underlying mechanisms of HE, with relevant implications in the identification and management of this condition.